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Surgical TechniquesCONCLUSIONS
We have combined the idea of a central incision to pro-
vide safer passage of the pectus bar with that of 3-point fix-
ation to limit displacement of the pectus bar to create a
modification of the Nuss procedure, with success in more
than 80 cases.References
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adenocarcinoma after Roux-en-Y gastric bypassAfif N. Kulaylat, MD, Sunny Sahajwani, MD, MHS, Kevin F. Staveley-O’Carroll, MD, PhD, and
Jussuf T. Kaifi, MD, PhD, Hershey, PaIn Western countries, esophagogastric cancers have
migrated toward the gastroesophageal junction (GEJ),
with adenocarcinoma the predominating histologic type.
GEJ cancers are the fastest growing cancers in the United
States.1,2 Cancer development after Roux-en-Y gastric
bypass (RNYGB) is not well characterized. Altered
anatomy poses technical challenges for surgical resection.
We report our reconstructive experience with GEJ
adenocarcinoma diagnosed after RNYGB.CLINICAL SUMMARIES
Between 2008 and 2012, a total of 271 consecutive
patients underwent resection with curative intent for GEJ
adenocarcinoma at our institution. Two patients (0.7%)
were encountered with GEJ cancers after RNYGB and
reviewed with institutional review board approval.Patient 1
A 62-year-old man (body mass index [BMI], 40 kg/m2)
with history of smoking and gastroesophageal reflux
disease who had undergone RNYGB 6 years earlier(initial BMI, 60 kg/m2) was seen for epigastric pain and
gastrointestinal bleeding. Evaluation by esophagogastro-
duodenoscopy and endoscopic ultrasonography with biopsy
demonstrated poorly differentiated invasive adenocarci-
noma of the distal esophagus (Siewert type I) with perieso-
phageal and gastric lymph node involvement. Neoadjuvant
chemoradiation achieved moderate response, as seen on
positron emission tomography and computed tomography
(CT). He subsequently underwent an open transhiatal
complete esophagectomy with gastric pouchectomy. The
proximal alimentary Roux limb was resected, with a gastric
conduit fashioned from the remnant. Continuity was
restored by jejunojejunostomy (abandoning the Roux-en-
Y), and a cervical esophagogastrostomy was created
(Figure 1). Pathology showed a completely resected T3N1
adenocarcinoma. He received adjuvant chemotherapy (sub-
sequent BMI, 32 kg/m2). Recurrent disease was discovered
in his liver on surveillance positron emission tomography
and CTafter 15 months, and his overall survival after resec-
tion was 19 months.Patient 2
A 54-year-old woman (BMI, 34 kg/m2) with a history of
smoking and gastroesophageal reflux disease who had
undergone RNYGB 7 years earlier (initial BMI, 55 kg/
m2) had dysphagia and weight loss. Esophagogastroduode-
noscopy revealed a 2-cm gastric pouch ulcer, with biopsy
demonstrating a poorly differentiated adenocarcinoma
(Siewert type III). Intraoperatively, the cancer invaded the
remnant stomach from the gastric pouch. With en bloc
resection of the remnant, a total gastrectomy was per-
formed, leaving a duodenal stump. The previous Rouxgery c November 2013
FIGURE 1. Original Roux-en-Y gastric bypass anatomy with location of gastroesophageal junction cancer for each case, followed by resected specimen
and final reconstruction anatomy. Case 1: A, cervical esophagus; B, intrathoracic esophagus; C, gastric pouch; D, alimentary jejunal limb of the gastroje-
junostomy, E, alimentary jejunal limb; F, alimentary jejunal limb of the jejunojejunostomy; G, biliopancreatic jejunal limb of the jejunojejunostomy;
H, gastric remnant. Case 2: A, intrathoracic esophagus; B, distal esophagus; C, alimentary jejunal limb of the gastrojejunostomy; D, gastric remnant;
E, Pars I duodeni; F, biliopancreatic jejunal limb of the jejunojejunostomy; G, alimentary jejunal limb of the jejunojejunostomy.
Surgical Techniqueslimb was resected, and a novel Roux-en-Y reconstruction
was achieved with end-to-side esophagojejunostomy
(Figure 1). Final pathology showed T4N1M0 signet cell
adenocarcinoma. She received adjuvant chemoradiation
(subsequent BMI, 20 kg/m2). She has been recurrence
free for 20 months.
DISCUSSION
There are fewer than25published reports ofGEJadenocar-
cinoma in patients with gastric bypass procedures, including
RNYGB, loop gastric bypass, vertical band gastroplasty, and
band procedures.1 Reports of transhiatal esophagectomywith
cervical esophagogastrostomy with the remnant as a conduit
are limited.2 Ivor Lewis esophagogastrectomy represents the
predominant surgical approach. Patient 2 is unique in that
invasion from the gastric pouch into the remnant rendered
both sections unsuitable for reconstruction, necessitating aThe Journal of Thoracic and CarRoux-en-Y esophagojejunostomy. Fortunately, it was a
Siewert type III adenocarcinoma of the GEJ, so esophagec-
tomy was not necessary to achieve adequate oncologic
resection.
Technical considerations include preoperative localiza-
tion with esophagogastroduodenoscopy and positron emis-
sion tomography and CT and intraoperative confirmation to
dictate extent of surgical resection and reconstructive
options. We recommend dissection of the remnant before
the cancer resection to verify suitability as a conduit.
The remnant can be tubularized in the standard fashion
with staplers. In patient 1, the majority of the remnant
fundus was preserved, with comparable length to a normal
gastric conduit for a side-to-side stapled cervical anasto-
mosis. With transhiatal esophagectomy and remnant
pull-up, we recommend jejunojejunostomy revision to
restore functional small bowel length.diovascular Surgery c Volume 146, Number 5 1297
Surgical TechniquesIf the remnant is unsuitable (such as in patient 2) or
the length is insufficient, options include transthoracic
(Ivor Lewis) anastomosis, esophagojejunostomy, or
alternative conduits from jejunum or colon.3,4 The extent
of esophageal resection (intraoperative frozen examination
of esophageal margin is critical), anatomic considerations
and surgeon preference and comfort should guide
reconstruction. Concerning other key steps of the
operation, particularly lymphadenectomy, standard surgical
approaches for gastroesophageal cancers are followed.
Adenocarcinoma has also been described in the remnant,
with abdominal pain the usual presenting symptom.5
CT or magnetic resonance imaging scans should be the
primary screening modalities but may be inconclusive
at early stages. Techniques including double balloon
enteroscopy, laparoscopic transgastric endoscopy, and
percutaneous gastrostomy tube placement offer access for
evaluation.5
By the nature of their comorbidities, primarily obesity and
gastroesophageal refluxdisease, thegastric bypasspopulation
are at higher risk for GEJ adenocarcinoma.2 Acid and biliary
reflux into the esophagus are implicated in the development of
metaplasia and subsequent cancer.2 RNYGB has previously1298 The Journal of Thoracic and Cardiovascular Surbeen advocated as the ultimate antireflux procedure.2 The
pathophysiology of GEJ adenocarcinoma in the altered anat-
omy of the RNYGB is, however, incompletely understood.
With the increasing incidence of GEJ adenocarcinomas
and the rise in bariatric procedures, surgeons will encounter
more patients for curative resection of esophagogastric
cancers in the context of altered and complex bariatric
gastrointestinal anatomy.References
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